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' SOV /24-58-10-16/34
Magnetic Analysis of Molten Iron Base Alloys

curve for the dependence of the magnetic susceptibility on
concentration is smooth (Fig.3). Thus, in spite of the fact
that cobalt is very close in its properties to iron, it does
not form ideal solutions with iron, In liquid Fe-Co solut-
ions there are regions which differ from one another struct-
urally. The difference in solution structure also leads o
different behaviour in chemical reactions, in partvicular
during solution of gases, There are 3 figures, 13 references,
11 of which are Soviet, 2 Englisn.
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AUTHOR: Samarin, A, M. SOV/24458-11-2/42
TITLE: Academician I. P. Bardin on the Occasion of his
75th Birthday
PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh
Nauk, 1958, Nr 11, DD II-IV (USSR)

ABSTRACT: Brief description of the career apd achievements of this
internationally known metallurgist. A1l the information
about Academician Bardin given in this paper is well known,
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fSamarin,A.M.,Corresponding Member,AS USSR SOV/30—58-11-4/48
Fomichev,M.S., Candidate of “Technical Sciences '

Radioactive Isotopes and Nuclear Radiation in Technical Engineering
(Radiocaktivnyye izotopy i yadernyye izlucheniya v tekhnike) :

Vestnik Akademii nauk SSSR, 1958,-Nr 11, pp 22-27 (USSR)

The 2nd international conference for the use of atomic energy for
peaceful pirposes took place in Gensva in September. It demonstrated
the universalAuse~of*radioactive isotopes snd:nuclear radiation in
variouS'brancheS'of'scienee'and industry. The representatives of

the USSR reported -on results of researches on the physical properties
of thulium-170, europium—-155, and cerium-144 as sources of radiation.
Experiments were made te employ them for quality control of welded,
goldered, cast, and other thin-walled products of alloys based on
iron, titanium, aluminum, and magnesiym.

In Czechoslovakia controls -of welding seams of steam turbines, casts
of iron, steel, and brenze are carried out by means of the isotopes’
cobalt-60, iridium-192, cesium-137, thulium-170. In order to in-
vestigate the effect of lubricent admixtures tests were carriﬁd out
in the USSR with admixtures marked by radioactive isotopes C 7, P32,
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555.’Furthermore'the following fields of application of radicactive
igotopes and nuclear radiatien are mentioned: in the mineral oil
industry for the determinatien of the technical state of drill holes
etc.; in the field of mining-snd utilization of mineral resources;

in developing new ways fo1 sivaeing ietallurgical industry;
technological researches; examination of the hydrodynamic state of
liquid. phases in the tank of a Martin furnace; examination of dif-
fusien in metals and alleys; examination of friction and wear in
mechanical engineering; application of nuclear radiations in mesauring. -
technique and machine tool construction. As far as machine parts,
mechanisms, and other metal products are concerned gamma defectms -
copy ranks first among the contrel methods by means of radiocactive
radiation. For this control besides of the isotopes cobalt-60,
cesium-137, esuropium-152 and 154, thulium-170, and others, gamma
radiation of betatrons ig now employed. Radioactive isotopes and
radiation are used for the investigation of processes in steam power
plants. These methods of examinatien are also employed in hydro-
technology, soil mechanics and engineering geology.
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SHARF, G., inzh.; AVERIK, V.V., kand,tekhn.nauk; POLYAKOV, A.Yu., prof.,
'Y . 451 o
doktor tekhn.nauk; SAMARIN, A.M,, prof.

Effect of silicon c;ﬁﬂir'.he golubility and ac{iv;;y;éf %xs:ggn in liquid
.* chern.,met. no.llzz%=- .
nickel. Izv.vys.uchebrzav s che it 12:1)
1, Institut metallurgii imeni Baykova. 2. Chlen-korrespondent AN SSSR
(for Samarin).
(Nickel alloys—-Metallurgy)
(S1licon)
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(Izmereniye magnitnoy vospriime

TITLE:

PEATCDICAL:  Zavodskaya Leboratoriye,

ABSTRACT: An apparatus,

constructed.

the magnetic fleld is proportional
(with the volume of the sample bein
nds on tempersture,
termined by the composition of the molten metal
to measure

the volume depe

scribed makes it
the metals to be
mination of the ten

possible
investigated by

deseription of
ing with an accuracy of up to ¢
given (Refs. 6,7).
of susceptibillity were carried
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The modification of the we

sion and susceptibility

By means of the device described dete

CIA-RDP86-00513R001446920004-1

32-3-20/52

the Magnetic Susceptibility of liquid Metals
hivosti zhidkikh metallov)

309-310 (USSR)

s measuring method was
ight of the test sample in
gnetic susceptibility

g constant). In e 1iquid state
but magnetic properties are de~
The device de-
the magnetic properties of
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The Measuring of the Magnetic Susceptibility 32-3-20/52
of Liquid Metels

nickel, nickel-cobalt, and iron-silicon &t 1700° C, There are
1 figure, and 7 references, 6 of which are Slavic.

ASSOCIATION: Institute for Metallurgy AS USSR (Institut metallurgii Akademii
nauk SSSR)

AVAILABLE: Library of Congress

1. Liquid metals-Magnetic properties 2. Electromagnetic scales-
Applications :
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AUTHOR: Samarin, A.M., R.A. Kﬁmsev.domspondins 20—119-3-41/59
A8-USSR, and Karasev, Rohe '

TITLE: The Desoxidation Capability of Carbon in Vacuum
(o raskislitel'noy gposobnosti ugleroda Vv vakuume )

PERIODICAL:  Doklady Akademii Nauk s3sR, 1958y Vol. 1% Er 5,
' pp. 990-992 (ussR)

ABSTRACT: In order to determine the pressure dependence of the
desoxidation Capability of carbon & geries of experimental
meltings was carried out in which 1iquid jron. with various
concentrations of carbon in high vacuum was exposed to &

certain temperature until the beginning of equilibrium
between the carbon and oxygen dissolved in 1iquid iron.

These experiments were carried out at a pressure of

(s - 7).107 " torr in a resistance furnace. A molybdenum
gpiral gerved as neating device. ¢rucibles of g0, A1205,
Thoz, ZrO2 and BeO proved to be unsuitable and there-

fore the melting experiments were carried out in corundum
crucibles. The results obtained in these experiments are
Card 1/3 compiled in & table. The experimentally found oxidation
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! qne Desoxidation Capability of Garbon in Vacuum 20-119-5-41/59
1

capability at 1590°C is markedly smaller than the

desoxidation capability computed from the value of the

conatant of the reaction equilibrium. The values found at
pressures of 102 and 10-% torr fit well on one and ‘the
same curve. Thus a change of the pressure of the gaseous
phase by the 104-fold in this field has no effect on the
desoxidation capability of carbon in liquid iron. The
influence of the vacuum on the increase of the desoxidation
capability of carbon at various concentrations of carbon
are in full agreement with the rules of & reaction taking
place in liquid metallic solution under the formation of
a new gaseous phase. The gifference between the experimental
and the computed values of the capability of desocidation
in vacuum is pased only on the incorrect interpretation of
an equation mentioned, which fact is reasoned in detail.
The necessary pressure in the furnace pust amount %o from
4 - 2 torr for the complete desoxidation of liquid irom by
the carbon dissolved in it. There are 1 figure, 1 table,

-~ and b references, 2 of which are Soviet.

ASSOCIATION: Institut netallurgii im. A.A. Baykova Akademii nauk SSSR’
card 2/3 '
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' Phe Desoxidation Capability of Carbon in Vacuum 20-119-5-41/59

(Institute for Metallurgy imeni 4.A. Baykov .AS USSR)

SUBMITTED: May 4, 1957
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AUTEORS: Vertman, A.A.,~§amgzigl_§:?., Corresponding Member, Acadeny
of Sciences, USSR

TITLE: On the Form of silicon in Liquid Tron (0 forme sushchestvo-
. vaniya kremniya V zhidkom zheleze

PERIODICAL: Doklady Akademii nauk SSSR, 19585 Vol. 120, Nr 2,
pp. 309 - 310 (USsR)

ABSTRACT : the problem of the existence of elements dissolved in liquid
metals is, in apite of its great importance for the practice
of metallurgical engineering, one of the least investigated. BEx-
perimenting at high temperatures jg difficult and furthermore
most researchers approached this problem from the standpoint
of formal thermodynamics (Reference 1). The authors describe
the methods by which data on the structure of liquid metals can
be obtained (Reference 2-4). For this purpose the authors measu-
red the magnetic susceptibility of liguid Fe-Si alloys (from
0 to 60% by weight of Si). The resulis of neasurement in &
Card 1/3 gspecial apparatus (Reference 5) at 1600°C are shown in relative
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units in figure 1. From it follows that the mnegnetic susceptibi~-
1ityx is the lower the higher the degree of order in the so-
jution. A minimum for X, was registered for melts‘containing 34%
si and corresponding to a stable chemical compound FeSi. This
jron- silicide is stable at the steel-melting temperature
(1500-17000), Its presence is also confirnmed by other charac-
teristics (References 6-8). It was reported that the Kurnakov
point (References 9-10) which characterizes the transformation
order-disorder in alloys of the Fe-Si system and in the alloy
Fe-Al-Si lies close to the melting point or possibly also higher.
Conclusions: 1) The magnetic susceptibility of the melts of

the Fe-Si system has minimal values for compositions which
correspond to the chemical compounds FeBSi, Fe55i2 and FeSiQ.

This is a direct proof of the existence of silicide-like struc-
tural formations in the melts. 2) The magnetic susceptibility in
the melts decreases with en increase in the degree of ordeT. It
is mininal for chemicel compounds and maximal for solutions with
a conplete mixture of atoms. 3) The structural changes in nelts
card 2/3 are connected with their chenmical properties, egpecially with the
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' On the Form of Silicon in Liquid Iron 30V/ 20-120-2-22/63
cas solubility. There are 1 figure and 11 Soviet references.
ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR
(Institute for Metallurgy imeni A. A. Baykov,AS USSR)
SUBXITTED: January 13, 1958
1. Liquid metals—Properties 2. Liquid metals--Heating

3. Iron-silicon alloys--Magnetic factors 4. Silicon--Metallurgical
effects
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The Effect of Silicon on the Solubility of Oxygen in Iron
and Chromium Melts (Vliyaniye kremniya na rastvorimost‘ kisloroda

v rasplavakh zheleza 1 khroma

PERIODICAL:
pp 1253 - 1254 (USSR)

ABSTRACT: In these experiments the

the temperature was 1600°.
described earlier (Refs 1,2

Doklady Akademil nauk SSS5R, 1958, Vol

120, N1 6

gilicon content 4id not exceed 1.5%;
mhe method of jnvestigation was
). The results are shown Oon table

1. The following conclusions can pe drawn from 44: 1) The oxygen
golubility in iron and chromium melts deternined experimentally

agrees well with the data published earlier (Refs 3,4)0 2) An

addition of 10% nickel does not noticeably influence the solubil-~
ity. Thus, the maxinunm golubility of oxygen in stainless steels
can be estimated on the basis of the study of the golubility

and chromium melts. This addition of nickel leads
ntration of oxygen at 2 change of

the proportion between iron and chromium. 3) The presence of
chromium reduces congiderably the

APPROVED FOR RELEASE: 08/25/2000
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The; Effect of Silicon on the Solubility of Oxygen in :ZJ120-120-6-24/59

Iron and Chromium Melts

SUBMITTED:

Card 2/2

in the mentioned melts. 5; In the case of a constant chromium
content (more than 10% Cr) the deoxydizing. power of silicon
decreases with its increase of concentration., 6) In the range
of the silicon concentrations investigated (0,2 - 1,5%) the
equilibrium oxide~phase which forms due to the interaction of
gas mizture with the liquid metal mzinly consisted of silica.
There are 1 fisure and 4 references; 3 of which are Soviet,

March 26, 1958

1. Oxygen--Solubility 2. Silicon--Chemical effects . Crromium
-iron alloys~-Deoxidation 4. Nick:l--Chemicel effects

the
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adan

ATTHORS @ Fedotov, Y. P.; Sanarin, A. M. Cerregponding Yombher, AC ¥
of Sciences, USSR

TITLE: mhe Solubility of Nitrogen in Liquid Iron and in Melts of
Iren and Silicon (Rastvorimost‘ azota v zhidkowr zheleze i
ragplavakh zihelera 1 kremniye)

PERIODICAL: Doklady Akademii nauk SSSR. 1958, Vol 122, Hr 4. Pr 597.-599
(USSR)

ARSTRACT: mnig caper deals with the follewing prehlen: The solubility

4

of nitrogen in melts of ir
and of the ancmalous behuvisor
zre o be found.
solubhility of nitr
(Ref 6). Carbonyl ironm.
L:ird 92

P
vestigated 4 series of melisg,

on &
ithe causes of the discrepancies in

The apparatus for %
czen was desgarihed
gilicon KxG

99 were uged as initia

ad gilicon are &0 Le determined,
the previous investigation
of nitrogen in these melts
he invectigation of the
in o urevions paper

and silicon of the
materizls. The authoTs in-
which is

1

the preparation of

descrived. The folleowing ccnelusicns calnl he dravn frem the

experimental
liguid iron depends
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The Solubility of Mitrczen in Liguid Iren ani in lielte of Iron and Silicon

on the oxygen hound in the oxid

and alsc on tig oxygen con-
[} R ~ .

ide
tsined in the solution). The lis a wotwaen the resulis
of the nreviou: papers on this = ¢t are caused not only
by the different experimenial orTYorT: hut nlso by the neglect
of the influence of oxygen on the solubility of nitrogen in
liquid iron. The aclubility of nitrogen in ligquid irom and

in melbs =f iron ard silicon (i tieir confent of oxygen is

of medium valne) zrows with increasing +emperature and de-
~reases with the increase of the cilicon concentration. More-
over, this solubility of nitroren satiafies the law of 4.
gieverts (Siverts, Ref 1) for the ipfluenze of the preuysure.
The rate of the coolinz of the mely from the erperimental tem-
perature to the roint of soiidification exercises considerable
irfluence on solunility o The sontant of nitrogen in iron and
in iron-zilicon alloys can be diminished by tgmpering in a
vseuum and in a helium atmosyhere atl1100~1§50 for 24 ~ 72

nours. Such a treatrment in a vacuud hotizeably purifies iron
and ite alloys with eilicon. There are 2 figures, 3 tables,
and 6 references; 2 of which are Sovietl.
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The Solubility of Hitrogen in Liquid Iron and in Melts of Iron and Silicon

ASSOCTIAMION: Institut metalluresii im. A. 4. Baykova Akademii nauk SS3R
(Institute of Metallurgy imeni A. A. Baykov, Academy of
3ciences, USSR)

SUBMITTED: June 19, 1298
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sov,/180-59-1-4 /29
_AUTHORS: Averin, V.V,, Polyakov, A.Yu, and Samarin, A.M. (Moscow)

TITLE: Solubility and Activity of Oxygen in Metallic Melts
(Rastvorimost® 1 aktivnost' kislorsda v metallicheskikh
rasplavakh) »

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdsleniye tekhnicheskikh
nauk, Metallurgiya i toplive, 1959, Nr 1, pp 13-21 (USSR)

ABSTRACT: The authors ccnsider that the published attempts
(Refs } and 2) tc genaralize the available experimental
material on the activity of oxygen in iron and its alloys
fail to elucidate changes in oxygen-activity and
solnbility. Thsy give their own critical survey of the
literature. as well as scme unpublished data (V.A.Sarankin),
from whish they draw the follcwing main conclusions,
The solubility ard activity of oxygen in metallic systems
do not cnange additively over the whole concentration
range of the sompensnts but depend on the composition of
the oxide phase in equilibrium with the alloy of given
compositicn. The somposition of this phase dapends mainly
on the ratic of dissccilation pressures of the components

Card 1/3 2ni %c az lessar extsnt deviations from ideal-solutions
laws, From experimsnial data on the activity of oxygen

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920004-1"
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Sov, 180-59-1-4/29
Solubility and Activity of Oxygen in Metallic Melts
in alloys the probable oXygen partial pressure for a
saturated solution of oxygen in the pure component for
the same temperature can be found approximately. This
possibility is limited to solutions with similar com-
ponent properties and for which the oxygen solubility and
activity are proportional to concentration in the part of
the solubility curve to the right of the minimum, eg
Ni-Fe and Co-Fe from the minimum on the curve to pure
iron and Fe-Cr from 12 %o 100% Cr. The results examined
point to a change ir the activity of oxygen from the
partial pressuTe corresponding to the saturated solution
in one compecnent to that for the other component at the
same temperaturs. The main factor influencing the
solubility of oxygen in allays is the ratio between the
dissociation pressures of the oxides of the components
but the solubility of oxygen in the pure components and
the interaction of components in the metallic and oxide
phases also have significant offects, When & considerable
difference exists between the dissociation pressures of
card 2/3 the component oxides ass for example, in solublons of
deoxidizers in iron, bthe addi%ion of the deoxidizer
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S0V/ 180-59-1-4/29

Solubility and Activity of Oxygen in Metallie Melts

Card 3/3

quickly reduces oxygen solubility because of the reduction
in the ocxygen partial pressure over the oxide phase
formed., If the deoxidizer when its concentration 1is
increased can form compounds with iron stable above their
melting points, the further course of the oxygen-
solubility curve will depend on the solubility of oxygen
in the compoand and the individual properties of the
deoxidizer will appear in the composition range from the
chemical eompound to the pure deoxidizer. The change in
the activity of oxygen in these composition ranges must ,
similarly depend on the nature of the interaction between
the component atoms.

There are 3 figures, 3 tables and 13 references, 9 of
which ars Soviet, 3 English and 1 German,

SUBMITTED: June 23. 1958
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AUTHORS: Samarin;v@.&ﬁ,mBrofessor, Correspondingbhmber of AS USSRj

~Pol¥akov, A.Yuey poctor of Technical gciences, Docent; Leve-
nets, NePey Candidate of Technical Sciences;j and Pobegaylos
V.M., Engineer

TITLE: pevelopment of an Efficiént Technology for the Reduction of
Kerch' Cast Iron (Razrabotka ratsional'noy tekhnologii pere-
dela kerchenskikh chugunov

PERIODICAL: 1zvestiys vysshikh uchebnykh gavedenly - Chernay@& metallurgiye,
1059, Nr 1, pp 23734 (UssR)

ABSTRACTs Experime : the Institute of Metallurgy
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S0V/148-59-1-3/19

Development of an Efficient Technology for tke Reduct1on of Kerch'! Cast Iron

free from gilicon and mang&nese, the Pp0: content in phosphate
slags reaches 25% The author presents graphs in which lnter—
relation of various quantities is shown e.g. vanadium-~s o
is . plotted versus silica content, the slag comp031t10n is’
plotted versus the blowing-through time, etc.

There are 3 tables, 10 graphs, and j Soviet references.

ASSOCIATION: ‘Institut metallurgii imeni A.A. Baykova (Institute of Metel-
“lurgy imeni A.A. Baykov) ' .

SUBMITTED: December 22, 1958
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S0V/180-59-2-6/3k
AUTHORS: Malaunin, M.S., PolyakoV, A.Yu., and Samarin, A.M. (Moscow)
. TITLE: properties of Vanadium Obtained by Carbon- hermic
Reduction in a Vacuum (Svoystva vanadiya, poluchennogo
metodom ugletermicheskogo Yosstanovleniya V vakuume)
PERIODICAL: Izvestiya Akademii Nauk SgSR, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i Toplivo, 1959, Nr 2, pp 35-39 (USSR)
ABSTRACT: In previous communications (Refs 1,2) results of
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' S0V/180-59-2-6/34
Properties of Vanadium Obtained by Carbon-Thermic Reduction in a

Vacuunm
surface). Mechanical tests were carried out on type KRD-3

tensile test-pieces made from the hot-forged bar. The

' results for the forged state and after annealing at 100006
(Table 2) show high plasticity and adequate strength.
Part of the material was cold rolled to a reduction of
87% without intermediate annealings 1ittle work-hardening
occurred (Fig 5 shows hardness as a function of relation
deformation), and a 1,1 mm cold-rolled plate was rolled
without intermediate annealing to 1.2 - 1.5 micron thick
foil., Corrosion tests in boiling HC1l (10 and 17%) and
H,S01, (10, 17 and 30%) solutions showed (Table 3) high
resistance, greatly superior to that of titanium or

Card 3/3 type 1 KhlBNOT steel.

There are 5 figures, 3 tables and 3 Soviet references.
SUBMITTED: October 8, 1958
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ulits of a study of the effect of

roperties of a deformed nickel-
1y described
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S0V/180-59-3-6/43

Melting Heat-Resisting Alloys in Vacuum Induction Furnaces

minutes). Large reductions (0,007 - 0.01 to 0.002 - 0.004%)
in oxygen were also obtained (Fig 3) indicating that at
low residual oxygen pressure, oxygen elimination proceeds
also on account of floating of non-metallic oxide
inclusions. No clear relation could be found for the
alloy investigated between the contents of oxygen and
carbon dissclved in the metal., The authors have also
investigated the influence of leaks on the oxygen content
of pure electrolyte nickel kept at 1550°C at various
degrees of evacuation, samples being taken every 10 to
15 min. Table 2 shows the oxygen content (on melting and
after 30 min): the rate of oxygen pick-up and the rate of
leaking (mainly from the refractory,; which was difficult
to degas) for different crucibles and evacuations. The
results are represented in Fig 4 as a plot of rate of
change (in % per hour) of oxygen in metal against rate
of leaking. Higher rates of leaking were found to give
a higher metal oxygen content with poorer mechanical
properties (Table 3)., Some reduction of magnesia and
zirconia by carbon was observed, the magnesium tending
Card 2/3 to evaporate and the zirconium to dissolve in the metal,
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s e figures; 3 tables and 1 Soviet re
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AUTHORS: /§ama;&aT—A’M*,_Novik, L.M., Tsukanov, %u%?,BKhig%tsov,m.P.

TITIE:

and Lukutin, A.I.

Vacuum Treatment of Bessemer Steel (Vakuumnaya obrabotka
bessemerovskoy stali)

PERIODICAL: Stal', 1959, Nr 3, pp 231-238 (USSR)

ABSTRACT:

Cardl/5

The application of vacuum treatment of Bessemer steel in

a 22-ton ladle before teeming in order to improve the
guality of steel was introduced at the Dzerzhinskiy Works
in 1957. The design of the installation is ocutlined and
the lay-out shown in Figure 1. Main point - the evacuation
igs effected by two parallel pairs of pumps, RVNGO and
RVN-30, connected in series. The dependence of the output
of pumps operating separately and connected in series on
pressure is shown in Figure 2 and the change of pressure

in the vacuo chamber with time in Figure 3., At the 8th
minute of treatment the pressure in the chamber falls to

2 mn Hg. The gases pumped out of the chamber are cooled in
a cooler and purified from dust in a cyclone and a filter.
The investigation of the vacuo treatment on the quality

of steel was carried out on %8 heats of rail steel and 17
heats of rimming steel. The duration of the treatment of

APPROVED FOR RELEASE: 08/25/2000
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L3,/ 135-59-3-14/32

rail steel varied between 12-15 minutes during which the
metal was boiling violently - its level was rising up to

500 mm.

ferromanganese and ferrosi

ladle;

In all cases, the metal was deoxidised with
licon during tapping into the
aluminium (150 - 500 g/t) was introduced after the

treatment when the steel was already well deoxidised. A

number of heats were carrie
0.15%) or boron (0.005%) were
through a special charging

the end of the treatment.

d out in which vanadium (0.1 ~

introduced under vacuuml

arrangement 3-4 minutes before
The chemical composition of

the metal remains practically unchanged during the vacuo

treatment;

the content of iron oxides in slag decreases

by 20-30% and of silicon by 5-6% due to deoxidation with

carbon.

Changes in the conte

nt of oxygen in rail steel

during the treatment and teeming are shown in Rigure 4 and

of hydrogen in Figure 5.

Changes in the content of

hydrogen in the treated steel along the depth of the ladle

are shown in Figure 6;

sulphur of a cross—section of rail

from vacuo-treated and ordinary steel - Figure 7; the

dependence of the tensile strength, relative elongation

and relative necking of rails from ordinary and vacuo-
Card2/5 treated steel with additions of aluminium and vanadium

APPROVED FOR RELEASE: 08/25/2000
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Vacuum mreatment of Bessemer Steel SOV/135—59 3-14/32
before and after normalisation on the sum of [p + 0.25 Mﬁl
- Figures 8, 9 and 10, respectively; the dependence of

the impact strength of rails from vacuo-tpeated and
ordinary steel on s[c+ 0.25 Mn at 20 °C - Pigure 11,
at - 40 “C - Figure 2, after de ormation ageing -
Figure 15. The mean duration of the vacuo treatment of
rimming steel was 14.5 minutes at a minimum pressure of
16 mm Hg. The process .s accompanied by & violent boiling
(the level of the metal rises by 600 - 700 mm). AS the
pumping capacity was insufficient to decrease sharply the
content of nitrogen, it was combined into stable nitrides
by additions to some neats of aluminium (300 - 1 000 g/t)
or vanadium (0.1%). The additions were made through the
charging installation 4-5 minutes before the end of the
treotment. The content of carbon decreases by 0.03 - 0.06%
during the treatment. Changes in the content of oxygen
and hydrogen during the treatment - Figures 14 and 15,
respectively; jndices of impact strength of the ordinary
and treated metal are shown in Figure 16 and the table.
On the basis of the results obtained, the following ,
Card3/5 conclusions are drawn: a) vacuo treatment of liquid metal
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in the ladle increases the quality of Bessemer steel to

a level of the open-hearth steel; b

) with the duratiown

of the treatment of 14-15 minutes and a pressure in the
chamber of 5-10 mm Hg for killed metal and of 15-20 mm Hg
for rimming metal a deep degassing of the whole volume of

the metal is obtained (the co
4.4 - 6 times, on average ©

0.0041 in rimming steel;

ntent of oxygen decreases
o 0.001%% in rail steel and to
the conbent of hydrogen dgcreasss

by a factor of more than 2, approximately to 2.4 cn?/100 g

in reil and to 2.4 cm’/100 g

in rimming steel ;

the content

of nitrogen in rimming steel decreases by 38.5%). :
c) This decrease in the content of hydrogen in rail steel
mskes it flake insensitive without an application of slow
cooling or isothermal treatment of the rolled product.

d) Vacuo treatment makes the deoxidation of aluminium

unnecessary which, if needed

, can be introduced after the

trestment into the metal already well deoxidised by carbon.

Alloying additions can be also introduced into already

deoxidised metal at the end of the treatment through special

charging installation in the top of the vacuo chamber.

e) Bessemer rails from vacu
Card4/5 plastic properties and impac
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t strength at positive and
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Vacuum Treatment of Bessemer Steel 80V/133%-59-3~14/32

negative temperatures as well as after deformation ageing
than rails made by the usual technology. On increasing
carbon content to 0,8% and alloying with a small amount of
vanadium (0.1 - 0.2%) or boron (0.00% - 0.005) or titanium
(1-2 kg/%) and normalisation non-ageing rails can be
obtained with higher physico-mechanical properties than
those of rails from open-hearth steel. f) By vacuo
treatment a good structural Bessemer steel can be obtained
in which the zone of thermal influence of welded seam is
not subjected to thermal ageing (decreased sensitivity of
vacuo—treated metal to mechanical ageing is ccmpletely
removed during normalisation of rolled products). There
are 16 figures, 1 table and 2 Soviet references.

ASSOCIATIONS: Institut metallurgii AN SSSR (Institute of Metallurgy
of the Ac.Sc.USSR) and Zavod im. Dzerzhinskogo
(im. Dzerzhinskiy Works)
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AUTHORS: Samarin, A.M., and Fomichev, M.8

TITLE:
Nuclear Radiations
Sciences

Prospects for the Use of Radioac

(Moscow

tive Isotopes and
in Metallurgy and other Technical

PERIODICAL: Izvestiya Akademii nauk 8SSR,0tdeleniye tekhnicheskikh

nauk, Metallurgiya 1 toplivo,1959,Nr

6,pp 121-126 (USSR)

ABSTRACT: The authors give examples (without references) of

recent applications of
T

dicactive techniques in
ncluding the

ollowing. In

mining isotopes have been used to test oil wells; in

surveying coal depo

s the intensity of scattered

it .
radiation from a Cogo source at a counter which 1s v
adjacent but screened from direct radiation was used to

detect coal seams.

In steelmaking research on slag/

metal transfer, the sources of non-metallic inclusions
and the fluid dynamics of bath liquids has been carried
out with the aid of tracers, practical benefits being

obtained.
Card

redesigns having increased prod

tracers have been used to study
1/3 materials in the blast furnace,

In the field of ironmaking radioactive
the descent of charge
the consequent
wetivity 10-20%;
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Prospects for the Use of Radiocactive Isotopes and Nuclear /
.aRadiations in Metallurgy and Other Technical Sciences
studies of soil mechanics, filtration and movement of
water underground (with the aid, among others, of
tritium and deuterium).

SUBMITTED: October 24, 1959
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AUTHORS: SamarTing A. Moy Corresponding MembeT,

1s in the Liquid Phase
ti metallov ¥ zhidkoy faze)

TITLE: The Radiation power of ¥eta
(o lucheispuskatel‘noy sposobnos

SSR, 1959, Vol 126, Nr 1, PP 78-80

PERIODICAL: Doklady Akademiil nauk S

(USSR)
ABSTRACT ¢ By & method of modulation reflectometry described in a previousJ
the authors determined the rediation power of
ared

paper (Ref 1)5
the surface of
gpectral range. B germanium photo
the infrared radiation enexrgy.
germanium photocathod
with the effective wave lengths
range, the measurements were carr
cesium photocathode. The values O
for various metals are illustrated in 4 diagramsS.

ments with the modulation spectrometer were carrié
ion) temperaturees These diagrams.

the consolidation (crystallizatlon
also contain the values of the radiation powerwwhich were
determined from the data oD the spectral reflection coefficients

in the viaible and nearx infr
cathode gerved as receiver of

4.0 and 2.0¢%. In the visible
jed out with en antimony-

7 the radiation power found
All measure-
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The Radiation Power of Metals in the Liquid Phase SOV/20-126—1-20/62

of the same metals at room temperature (Ref 5). In comparing
the results found, the absence of a corresponding difference
not only in the character of the spectral distribution dut
also in the numerical values of the coefficients of radiation
power for golid and liquid phases is striking for all metals
investigated in the visible spectral range. The increase in
radiation power of the metals in the liquid phase as compared
with the solid phase in the near ultrared range of the spectrum
can apparently be explained by a temperature factor,
particularly by the dependence of the electric conductivity on
temperature. This is also confirmed by the results obtained by

other authors. The temperature-conditioned character of the
radiation power of the metals in the liquid phase is also
confirmed by the results determined for a melt of NiCu at

A 0,654 o There are 4 figures and 15 references, 2 of which
are Soviet.

SUBMITTED: January 31, 1959
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Mo8cov) Metaliurgizdats 1960, 126 Pe 2,500 copies printed.’
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Physicochemical Research Methods (Cont.) sov /h558
methods used in investigating the processes occurring in metals and alloys
are described. No personalities are mentioned. References accompany most
of the articles.

TAELE OF CONTENTS:

zhilo, N.J., and LM, Tsylev. Metallurgical Properties of the Kurskaya
Magnetic ‘Anomaly, the Krivorozhskiy, and the Makeyevskly Agglomerates

Levenets, N.P., and A M, Semarin, Use of Oxygen in Converter Refining of
Phosphorous Pig Iron

N
Kulikov, I.8., and A M, Samarin. Study of the Sulfur Absorption Capacity
of Magnesium Oxide and Calcium Oxide

Mchedlishvili, andfltn. Smarin, Effect of Deoxidatlon
by a Complex Mangsnese, Silicon, and Alumimm on the Content and
Composition of Oxide Inclusions in Steel

Khlebnikov, A, Ye. On the Problem of Utilizing the Results of Mechanical
Tests for Evaluating the Technology of Smelting and Casting of Steel
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Use of Vacuum in Metallurgy SOV/4548
articles are accompanied by references.
TABLE OF CONTENTS:

PART 1. MELTING OF STEELS AND ALLOYS
IN VACUUM INDUCTION FURNACES

Kashin, V.l.; ang__}_;_,ﬂ_,_ﬁamaxin.—-»Vacumn Melting of Heat-Resistant Nickel-
Base Alloys 5

>’\Samar:ln, AM., and G.A. Garnyk. The Effect of Silicon on the Rate and Degree
of Decarburization of Molten Metal in Vacuum Induction Furnaces 15

Chuprin, K.K., VM. Amonenko and I.S. Bolgov. Melting and Pouring of
Nickel-Base Alloys in Vacuum [V.A. Zhabina, N.F. Lashko, V.A. Azhazha,
A.P. Balashov and V.V. Mukhin participated in the work] 23

Nekhendzi, Yu.A., and M.T. Bogdanov. Casting of Oxide-Film-Forming Alloys
in the Protective Atmosphere Under Vacuum
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5 AMARIN, A | o S

BOLDYRBV, G.F.: VOGMAN, D.4.; FOVOKHATSKIY, 1.P.:
1.V,.; KAVUN, V.M. 0, A.A.} UZBEEOV, M.R.} ARSEN'YEV,
S.Ya.; YEGORKIN, A.N.;IWW, P.F.; EUZ'MIN, V.H.; STREIE TS,
B.A.; PATKOVSK1Y, A.B.: BOLESLAVSKATA, B M. INDENBOM, D.B.;
FINKEL'SHTEYH, A.S.3 SHAPIRO, I.S.: LAPIN, L.Tu.. Prinimali
uchastiye: NEVSKAYA, G.Ie3 FEDOSBYEV, V.A.; K.ASPILOVSKII, Ya.B.»
7ERNOVA, K.V.. BARDIN, 1,P., akademik, otve.redss SATPAYEY, K.I.,
akademik, nauchnyy red.; STRUMILIN, akademik, nauchnyy red.;
ANTIPOV, M.I1., psuchnyy rede.; BELYANCHIKOV, X.P., nauchnyy red.;
YEROFEYEV, B.N., nsuchnyy red.; KALGANOV, M.I., nauchnyy red.;
SAMARIN, AM,,. nsuchnyy redes SLEDZYUK, P.Ye., nauchnyy red.:
KHLEBNIKOV, V.B., nauchnyy rede; STREYS, N.A., nauchnyy red.s
BANKVITSER, A L., red.izd-va; POLYAKOVA, P.V,, tekhn.red.

[Iron ore deposits in central Kazakhstan and ways for thelr
a TSentral'nogo Kazakh=-

wtilization] Zhelezorudnye mes%orozhdenil
gtana i puti 1kb ispol’zovaniia. Otvetstvennyl red. 1,P.Bardin.
Moskva, 1960. 556 P (MIRA 13:4)

1. Akademlya nauk SSSR. Mezhduvedomstvennaya postoyannaya

komissiya po ghelezue. 2. Gosudaratvennyy institut po proyektirovaniyu

gornykh predpriyatiy zhelezorudnoy 1 margantsevoy promyshlennoeti i

promyshlennosti nemetallicheskikh § skopayemykh (Giproruda) (for

Boldyrev, VYogmal, Arsen'yev, Yegorkin, Korsakov, Kuz'min, Strelets,
(Continued on next card)
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BOLDYRBV, G.P.--(continued). Card 2.
3. Institut geologicheskikh nauk AN Kazakhskoy SSR (for Hovokhatskiy).
L, TSentral'no-Kazakhstanskoye geologicheskoys upravlieniye Ministerst-
va geologii i okhrany nedr SSSR (for Verk, Dyugayev, Kavun, Kurenko,
Uzbekov). 5. NHauchno-issledovatel'skiy institut mekhanicheskoy ob-
rabotki poleznykh iskppayemykh (Mikhanobr) (for Patkovskiy). 6. Gosu-
darstvennyy institut proyektirovaniya metallurg.zavodov (Gipromez) (for
Boleslavskaya, Indenbom, Finkel'shteyn, Nevskaya, Fedoseyev, Karpi-
lovskiy). 7. Mezhduvedomstvennaya postoyannaya komissiya po zheleszu
AN SSSR (for Shapiro, Zernova, Kalganov). 8. Gosplan SSSR (for Lapin).

(Kazakhatan--Iron ores)
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MENDELEYEV, Dmitriy Ivenovich [decoased]; KEDROV, B.M., red.; PETROVSKIT,
1.G., skademik, red.; ANDREYEVY, N.N., skademik, red.; BIKOV, EM,,
akandemik, red. (deceased]; KAZANSKIY, B.A., pkademik, red.;

SHMIDT, O.Yu., akademik, red. [deceased]; SECHERBAKOV, D.I., red.;
yup1y, P.F., skademik, red.; DELONE, B.N., red,; KOSHTOYANTS,
. LEBEDEV, D.M., prof., red.;

Xh.S., red.; SAMARIN, A M,, rod.;
FIGUROVSKIY, ) v rry .,'f%o?., red.; KUZNETSOV, 1.v., kand.filosof ,nauk,
NOVICHEOVA, N.D., tekhn.red.

red,; TRIFONOV, D.N,, red.izd-va;
y materials] Periodicheskii szakon;

Red.l kommentarii B.M Kedrova. Moskva, o
(MIRA 1b:2)

[Periodic law; gsupplementar
dopolnitel'nye materialy.
1zd-vo Akad.nsuk SSSH, 1960, 71l p.

1. Chleny-korrespondenty AN sSSR (for Delone, Koshtoyenis, Semarin).
(Periodic law)
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PASTER, Lui [Pasteur,
akademik, red.;
akademik, red.
OPARIN, A.I., akadenik,
{deceased]; SHCHERBAKOYV,
askademik, red.; KOSHTOYANTS,
MAKSIMOV, A.Ae, Tedes

\'f
[daoeuédj;

FIGUROVSKIY, N.A.y doktor khim.nauk, red.;
D.Ves hnd-i!tor.muk.

filosof.nsuk, red.; OZNOBISHIN,

MATVEYRNKO, T.Ae» red,1sd-va{ DOROKHINA,

[selected works
Red,A.A,Imshenetskogos
1960. 1012 p.

1. Ohlony,-korrnponﬁonty AN
‘Kakeimov).
(IIOROBIGI-OG'I)

Samerin,
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Louis]; IMSHENEISKIY,
N,N,, simdemik, re ,
KAZANSKIY, B.A.y skademik, red.;
nd.; mm’
D.1., akademik, red.;
Kh.S., red.; SAMARIN,
LRBEDEV, D.M., doktor geograf.nsuk

in two volumes] Izbrannye
Moskva, Izd~vo

AA., Toda} PETROVSKIY, 1.G.,

red,; BYKOV, k.M.,

0.Yu., eksdemik, red.
YUDIN, P.¥.,

AM., Tede}

y Tode}
I.Y.. kand,
red,.}
I.N.;'. tekhn,red,

tn}dy v dvukh tomeskh. .
S58R, v°1-1.
(MIRA 13:11)

XUZNET SOV,

lkad.x}é‘?k

i

§SSR (for Imshenstskiy, Koshtoysnts,
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/8.8100 68683
ST G4 00 5/180/60/000/01/003/027
E071/E135
AUTHORS: Van Tszin-Tan, Karasev, R.A., and Samarimy AM. (Moscow) -
TITLE: The Influence Of Carbon and Oxygen on the 566 Tension
of Liquid Iron

PERIODICAL: Izvestiya Akademil pauk SSSR,0tdeleniye tekhnicheskikh
nauk, Letallurgiya i toplivo,1960, Nr 1, pp 30-35 (USSR)

ABSTRACT: The results of the determination of surface tension of

liquid iron and its changes under the influence of carbon

and oxygen are reported. The surface tension was

neasured by the method of a laying drop in an atmosphere q/’
of purified belium. The apparatus is shown in Fig 1.
The method of calculating the surface tension from the shape
of the iron drop was described previously (Ref 8). Iwo
methods of heating the drop, resistance and high frequency,
were used, 1in order to compare the data obtained with
various heating methods and be able to carry out the
jeterminations at temperatu
of iron used in the experiments contained 0.,001% of
0Xygen, 0.001-0,002% of carbol, 0.002% of sulp

silicon and

card than 0.002% of nitrogen and traces of copper,
nicksl. The experimental results are given in the Table

1/3 (p 32) and Figures 2, 3, 4, 5 and g, 1t was found that:

APPROVED FOR RELEASE: 08/25/2000
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63683
s/180/6o/ooo/01/oo3/027
E071/E135
and Oxygen on the Surface Tension of

The Influence of Carbon

Liquid Iron
1) The surface
1865 dyn/cm. The temperature co®
tension do/dt = - 0.49 dyn/cm °C.
2) At 15950 oC carbon has no substantial influence on the

surface tension of iron. With increasing carbon cgntent
Tom

from 0,002 to 4,15% the surface tension decreases
1865 to 1788 dyn/cm. At tomperatures below 1520 °C the
temperature coefficient of surface tension of liquid Lf/
iron containing from 2.0 to %, 2% carbon decreases from

n/cm 0C. At about 15950 °C polytherms of
solutions of carbon and iron reach a maximum. At the

same degree of overheating ( Dt = o0 ©G) of solutions of

jron and carbon, ani increase in the concentration of

carbon has a substantial influence on the surface tension

of iron (Fig 6).

3) Oxygeny as & nighly surface active

Card considerably the surface tension of iron, ith
/3 jncreasing concentration of oxygen from 0,001 to 0.18u%
the surface tension of iron decreases from 1865 to

tension of liquid iron at 1950 °C 18
fficient of surface

element, reduces

APPROVED FOR RELEASE: 08/25/2000
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66683

$/180/60/000/01/003/027
E071/E135 .
The Influence of Carbon and Oxygen on the Surface Tension o
Liquid Iron
ﬁ?sghgygg;?éum adsorption of oXygen amounts to o 4/

23 .4 x 10-10 mol/cm? at an oxygen conc:Pngzigﬁrzfof
A3t X0.05%. The authors consider thata mixture ©
ferrous oxide and ions of oxygen with a aner
of the former 1is present in the surface °

There are 6 figures, 1 table and 14 references, of which

9 are Soviet, 4 English and 1 German.
SUBMITTED: October 29, 1959

card 3/3
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s/137/62/ooo/012/005/085
A006/A101

‘AUTHORS: samarin, A, M., Polyakav, A, Yu., Belkov, s, F., Okorokov, G. N.

TITLE: Tne ettrect ol vacuum arc remelting upon the quality of bearing
steel

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 12, 1962, 45,
abstract 12v286 ("Tr. M.-1i. i eksperim. in-ta podshipnik.
prom-sti", 1060, 1, (21) #1 - 54) -

TEXT: . The authors investigated the effect of vacuum arc remelting tech-
niques upon the quality of bearing steels. pata are presented on the effect of
electric conditions of the vacuum yrarefaction, the magnitude of inflow and the
strength of the solenold magnetic field upon the quality of the ingots {changes
in the chemical compgsition and completeness of metal refining) . It was restab-
1ished that the use of vacuum arc remelting reduces contamination of bearing
steels by non-metallic jnclusions, and its gas saturation, It 1s noted that in
the process of vacuum remelting Mn and Si content are somewhat reduced, It was
established that the electromagnetic mixing of the pool entails the formation

card 1/2
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The effect of vacuum arc remelting upon... A0O6/A101

of pores in.-high-carbon steel ingots and does not affect metal refining. It is
mentioned that 0. and S are uniformly distributed over the height and diameter
of the Shl5 steeg ingot and that only in the zone of shrinkage cavities an in-
creased O content 1s observed, The pressure in the melting space of the furnace
varied within a range of 10‘”-—5 . 10-2 mm Hg and did not affect the decrease in
the O content and oxide inclusions, There are 5 references,

A, Savel'yeva

f—

[Abstracter's note: Complete translation]

Card 2/2

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920004-1"



R "
ELEASE. 98/25[2000 CIA-RDP86-00513R001446920004-1

T B R SRS~ Sanwemm e

69653
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/P 1100 ~ EO071/E135
amarin, A.M. (Moscow)

AUTHORS: Van Tszin-Tan, Karasev, R.A., and S )

TITLE: Surface Tension of Molten Tron-Manganese”and Iron-

Sulphur Alloys

PERIODICAL: Izvestiya Akademil nauk SSSR,0tdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1960 ,Nr 2, PP 49-52 (USSR)

ABSTRACT: Results of measurements of surface tension of melts in
the system Fe - S and Fe - Mn are reported. The
measurements were done using the method (shape of the
drop) and apparatus previously described (Ref 2), High
purity iron (0.001% O3 0.001-0,002% C3 0.002% S; 1less
than 0.002% N, Cu, Si and traces of Nii, electrolytic
manganese (0.05% S, 0,06% C) and chemically pure sulphur
were used for the preparation of alloys. Melting of
the specimens was done in an atmosphere of purified
hydrogen which was then removed from the metal by heating
at 600 °C in a vacuo of 1.10-5 mm Hg. Surface tension
Card values of iron-manganese melts are given in Table 1 and
1/3 Fig 1, and of iron~sulphur melts in Table 2 and Figs 2
and 3. It was found that the presence of manganese in uV//
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Surface Tension of Molte

1iquid iron reduc
etal) %o 1372 (for iron containing 6.

(for pure m
manganese) .

(Refs 4, 5, 6) the dependence of the sur

concentration was found to be W
presence of sulphur in 1iquid iron causes
of surface tension: from 1865 dyn/em

702 dyn/cm for iron ©O
f very dilute solutions the jnfluence

region o

on surface tension of 1liquid iron

oxygen.
tension of F

o¢. The maximum adsorption o
amounts to 14,60010‘10 mol/em2 at a conce

sulphur of 0
surface area

to 11.38.10-1
dimensions of particles of elemental sulphur '
16om2) and iron sulphide (11,56o10-l6 cm?), it 1y//

(10,.41-10~

6 RSO T

The temperature coefficie
a-S melts 1is positive and equals 0.3%+ 4

69653

8/180/60/000/02/007/028

: BO71/B135
n Iron-Manganese and Iron-Sulphur Alloys

es its surface tension from 1865 dyn/cm
15% of

Unlike the findings of other authors
face tension on

niform (Fig 1). The
a sharp decreasse

for pure iron to

ataining 3.4 of sulphur. In the
of sulphur

is higher than that of

iecient of the surface
cm

f sulphur in 1iquid iron
ntration of

.03%, Thus at the maximum adsorption the
er molecule in the adsorption layer amounts

em?. Comnaring this figure with lonic

APPROVED F :
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Surface Tension of Molten Iron-Manganese and Iron-Sulphur Alloys

can be assumed that the surface layer 1is filled mainly

ith particles of iron sulphide. )
giereere 3 figures, 2 tables and 8 Soviet referenceseu///

SUBMITTED:  December 21, 1959
Card 3/3
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. 80975
/DG s/180/60/ooo/03/002/030
52/00 o, e YR(EHEn, A, Gtoscow)

AUTHORS: Vertman, A.A., .Samari
TITLE: Structure of Liguid Eutectics

PERIODICAL: Izvestiya Akademii naulk SSSR; Otdeleniye t ekhnicheskikh
nauk, Metallurgiya i toplivo, 1960, Nr 3, PP 17-21 (USSR)

ABSTRACT: V.I. panilov and collaborators (Refs 1,2) carried out
atterin work Bn liquid eutectic alloys.\ It was

/
X-ray sc 1]
concluded (Ref 1) that in such Tiquids groupings exist with

the structure of one of the components. The present authors
do not comnsider the evidence unambiguous and mention another
explanation (Ref 3) and views based on other experimental
methods (Refs 5-8).

The authors consider sedimentation-
analysis methods promising for de

termining the size of
W in the liguid state -and describ

Hcolonies e their work

using this technique with a centrifuge for Pb-Sn

(K.P. Bunin —(Ref 9) had previously shown the applicability
of this method). They used a high-temperature centrifuge,
the two cups of which contained resistance furnaces. The
rotating shaft was provided with rings and brushes, the wires
passing through the hollow shaft and hollow cupholders. The

Cardl/53 test alloys, in a thick-walled steel crucible, were slowly%/
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FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920004-1"



CIA-RDP86-00513R001446920004-1

80975
s/180/60/ooo/03/002/030

Structure of Liquid Eutectics E111/E352

Card 2/3
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heated to the required temperature. After rotating at

5 600 rpm for 15-30 min the crucibles were withdrawn and
quenched in water. Furnace temperature was again measured,
the experimental temperature being the mean of this and
the first temperature. A reference sample was heated in an
identical stainless—steel crucible and quenched in water;
its composition was taken to be the initial composition of
the centrifuged alloy. The crucibles with the centrifugal
samples were cut in half vertically and drilled for analysis
at different depths. The results (tabulated) showed that
centrifuging produced significant concentration differences
between top and bottom. From this the autggis c%lculate
the volume of the "eolonies" to be 91 X 10 cm” at 225

130 x 10721 at 380 and 109 X 1021 at 800 for alloys with
76.0, 74.0 and 7%.0 at.% Sn, respectively. Such a
separation is possible if the colonies are of the order

OC,

of 103 atoms. This agrees with Barten'yev's views (Ref 10).

'd
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$/180/60/000/03/002/030

E111/E352
Structure of Liquid Eutectics

There are 1 table and 10 references, 9 of which are
Soviet and 1 English.

SUBMITTED: June 28, 1959

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920004-1"



5/180/60/000/03/022/030

AUTHOR:  Samaring AM. (Moscow) ELLI/E392

TITLE: Problems in the Field of Quality Improvement of Electro-
technical Steels a d Alloys

PERIODICAL: Izvestiya Akahemii nauk SS5SR, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1960, Nr 3. PP 117-120 (USSR)

ABSTRACT: This paper was presented at the general meeting of the

OTN AN SSSR (TsD AN SSSR) on March 29, 1960,

The author points out the increasing importance of
materials quality in the succqssful development of the
electrification of the USSR and goes on to deal), with
specific fields. Production of silicon steels\*is shortly
to be exclusively ¢C thickness reduction to
0.3%5 mm and under i si echnical and economic
grounds, Its chemical puri eat effect on
core losses and the successful experience at the :
Dneprospetsstal'" and Verkh-Isetsk Works shows that
vacuum treatment is a good way of xzhieving this. The
author recommends wider use of this technique. Production
of a "cubic" texture in silicon steel, high-temperature

Cardl/3 insulating materials for application on continuously working
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o the Field of Quality (ELLL(EB3Z, of Blectrotechnical

Steels and Alloys

Card2/3
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installations and non~-inflammable and non-oxidizing
cooling fluids and methods of drying hydrogen are urgent
topics for researcho Iron-aluminium alloys have better
electrotechnical properties than silicon steels and enable
weights of equipment to be reduced with construction
simplificationz their industrial production must be
organized and best compositions, melting methods and
rolling conditions elucidatede. Although vacuum casting
has largely eliminated hydrogen flaking in large castings
used for turbine and generator shafts, better deoxidizing
methods to reduce non-metallic jnclusions are necessarye
Vacuum melted ingots have the advantage of a Vvery

uniform distribution of impurities: an arc vacuum melting
furnace capable of producing ingots about 1 m in diameter
is now belng built and the construction and uses of such
furnaces should be extended. The unsatisfactory state of
the metallurgy of semiconductors 1is hampering the devel-
opments in this field. i f silicon and

germanium, specially the former, should be improved. The

Vv’
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Problems in the Field of Quality Impg%%%égﬁézof Electrotechnical
Steels and Alloys

author gives as the aim of research in this field production
of silicon with only 1 part impurity per 6 milliard parts
silicon. Better techniques for obtaining the materials in

a shupe closer to that finally required are also needed.
Aluminium should as far as possible replace copper and lead
in electrical equipment and its purity should be increased.
A process for the production of steel-aluminium cables

must be developed quickly. Further copper economies

could also be effected, by its better deoxidation. Possible

applications of pure iron should be considered and
resistance heating materials further developed. The author
recommends the compilation of a research plan in the near
future for satisfying electrical industry requirements.
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AUTHORS @ Vertman, A.A. and Samarin (Moscow)

TITLE Viscoésity of Liquidvgilvergkopper'Alloys

PERIODICALS:S Izvestiya Akademii nauk SSSRy Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1960 No.4, pp.95-98

TEXT 3 The temperature and concentration dependence of the dynamic
and kinematic viscosities of silver, copper, and silver-copper
alloys in the 1020 to 1420°C range, was determined. The resulis é///,
were in good agreement with those obtained by Gebhardt (Ref.3), ._
Sauerwald (Ref.lk,6) and Barfield (Ref.5). However, the shape of
the viscosity isotherms obtained by the present authors was
essentially different from those constructed by Gebhardt, )
probably because of the higher degree of oxidation of the alloys
investigated by the latter author. The results of the present
investigation are discussed in correlation with those obtained by
other workers who have studied viscosity and other properties of
eutectiferous systems, and certain conclusions regarding the
structure of all alloys of this type are reached. Commenting on
contradictory findings reported by various workers,; the present
authors discount the possibility that these differences are due to
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Vviscosity of Liquid Silver-Copper Alloys

factors such as different degree of oxidation and volatization of
the experimental alloys or different impurities’ contents, They
postulate that the properties of liquid, eutectiferous alloys are
not necessarily determined by their properties in the solid state
and that, as it has been demonstrated by Regel’ and Gaybullayew
(Ref.17), various types of eutectic alloys may exist, depending
on the nature of the bond between the elementary particles of the
two metals, The results of centrifuging experiments conducted
by Bunin (Ref.9) and X=ray studies carried out by Danilov (Ref.8)
support the view that liquid, eutectic alloys consist of micro=
volumes, enriched by one of the compecnents, these micro-velumes
being surroundsd by homogeneous solution. In alloys of the
eutectic composition, the quantity of the solution surrounding
the non-equilibrium micro-volumes, is at its minimum and it is
this factor to which ‘ ors attribute the fact that
the wiscosity/concentra silver/copper system
pass through a minimum at the peint corresponding to the eutectic
composition. This effect is explained in terms of the "soclutien
energy", V/k. 1f V/k is ®» 0, the forces, bonding similar
particles, are larger than those between dissimilar
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Viscosity of Liquid Silver-Copper Alloys

particles, in which case the least viscous part of the molten

alloy should be represented by the boundary layer of the micro-
volumes, since there the number of weak bonds of the AB type is
minimum, If either A or B component is added to an alloy p//
of the eutectic composition, the number of strong bonds between
the similar particles increases and so does the viscosity of the
alloy. Consequently, the shape of the viscosity isotherms for

any given eutectiferous system will d=pend on the relative

magnitude of the AA, BB and AB bonds., There are 6 figures,
2 tables and 19 referencess 11l Soviet, 4 German and 4 English.

SUBMITTED: February 8, 1960
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LEVEHETS, N.P.; SAMARIN, A.M.
\

Use of oxygen in converter refining of phosphorous pig iron. Trudy
Inst.met. no.5:8-15 '60. (MIRA 13:6)
(Cast iron--Metallurgy)
(Oxygen--Industrial applications)
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KULIEOV, I.S.; SAMARIN, A.M.

Investigating sulfur absorbing properties of magnesium and calclium
oizge:.sa'l'r:gy Inst.met. no.5:16-21 1'60, (MIBA 13:6)
(Magnesium oxide)
(Calcium oxide)
(Desulfuration)
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i{licon and
Effect of decxidation by a complex alloy of manganege s
aluminum on the content and composition of oxide inclnsiozx:ﬁiﬁz; 13:6)
steel, Trudy Inst.met. no.5:22-35 160, :
(8teel alloys--Metallurgy)
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AUTHORS : Vertman, A.A., Samarin, A.M. and Turovskiy, B.M.
" (Moscow)

TITLE: Structure of Liquid Alloys of the
Iron-carbon System

PERIODICAL: fzvestiya Akademii nauk SSSR, otdeleniye
tekhnicheskikh nauk, Metallurgiya i toplivo,
1960, No. 6, ppP. 123 - 129

TEXT: The authors point out that in spite of their technical
importance, views of liquid structures in the iron-carbon
system are incomplete and contradictory. They now discuss
thermodynamic data in relation to the structurally sensitive
properties of iron-carbon alloys. Many investigations

(Refs. 4-7) agree well and indicate considerable deviations
from ideality. These can be due to heat of solution or entropy
of mixing factors but thermodynamic data are insufficient for a
detailed picture of the melts. If graphite 1is taken as the
standard state ithe possibility of iron solution in it must

be recognised, Ref. 8), compounds which are mutually soluble

are assumed to be foermed (Ref, 9). If the standard state 1is
card 1/3
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Structure of Liquid Alloys of the Iron-carbon System

carbon-saturated iron negative deviations prevail at all
concentrations. The authors consider that data are now
available on which the alloys' structure can be explained

more definitely. The results of Bunin (Ref. 10) and
Konobeyevskiy (Ref. 8) suggest that relatively large groupings
of graphite exist in liguid iron-carbon. This idea receives
further confirmatinn from the work of Ivanov (Ref. 11) and of
Khrapov and Chermno i It appears (Refs. 15-17)
that these eutectic co i i of thousands of atoms

and the carbon formations have, in liquid cast iron, a

diameter of the order of 10_6 cm (Ref,18)., In fact the
colloidal view (Ref. 19) of liquid alloys ijs in line with
experimental observations (Refs. 20, 21 or 22, 23, shown in
Fig. 1, or Refs. a4, 25). Fig. 2 shows plots of resistivity
of Fe-C alloys versus temperature at various carbon contents
(0 - 5.25%). Viscosity results (Refs. 24, 25) provide further
support (Fig. 3 shows the free-energy of viscous flow as a
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Structure of Liquid Alloys of the Iron-carbon System

function of carbon content in atomic %). So do magnetic-
susceptibility measurements (Ref. 28) (Fig., 4 shows the 1550
and 1700 "C isotherms of susceptibility vs carbon content),
Discussing the experimental evidence the authors conclude
that at over 2.0% C from the melting point to 1700 °C Fe-cC
alloys are colloidal solutions and thermodynamic data on them
cannot be extrapolated outside these concentrations.

Thermo« vnamic investigations in which a tendency to
immiscivility in Fe-C alloys was noted are sSupported by the
physicai-property studies considered. Of the authors,
Vertman and Samarin have made previous contributions in this
field (Refs., 16, 17, 18, 28). There are 4 figures and

29 references: 23 Soviet and 6 non-Soviet,

SUBMITTED: August 26, 1960
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Problems in increasing the quality of steels and alld{B used in
electric engineering. Nlektrichestvo no,7:1-4 J1 (Hgg; 13;8)

1, Chlen-korrespondent AN SSSR,
(Rlectric engineering——Equipment and supplies)
(Metals)
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AUTHORS : Chernyakov, V. A., Samarin, A. M.

e —————

TITLE: Desulfuration in transformer stéel ‘melting

PERIODICAL: | Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya,
no. 7, 1960, 37 - hi .

TEXT: The investigation purpose was to find a way to shorten the re-
duction period in the transformation s process in electric furnaces.
Some plants ere practiecing deoxidation by addition of aluminum or silicocal~
clum after skimming the oxidizing slag, and then holding the bath under slag
that forms in the presult of multiple charging of a mixture of lime with pow-
dered ferrosilicon and aluminum, or silicocalcium. TLump ferrosilicon 1is added
after this treatment to add silicon. The total duration of the reducing peri-
od is 1.5 - 2 hours, and 1s needed for desulfuration. It had been stated pre- —
viously (Ref. 1: Z. Buzhek, A. M. Samarin, Zavisimost' meshdu desul ' furatsiey

i praskisleniyem stall (Dependence between Desulfuration and Deoxidation cf
steel) Izv. AN SSSR, OIN, 1957, No. 9) that silicon speeds up desulfuration.
Experiments at the Moscow Steel Institute were carried out with a high-frequen-
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Desulfuration in transformation steel melting A161/A033

¢y induction furnace of 40 kg capacity, using a magnesite crucible. Soft iron —
chippings with 0.1 % C and 0.4% Mn were used for the metal charge, and some
elestrode steel auttings were added to obtain about 0.4 %:of carbon in the 1i-
quid metal. Slag was produced using the mixtures. 1) 50 % lime, 39% sand,

and 11 # alumina; 2) 50 % magnesite powder, 30 % fireolay brick, 15 % alumina
and 5 % lime. Mg0 content in lime-containing slag rose to 10 - 15 & due to
erosion of the crucible. The metal samples were taken by suection into a quartz
tube, and slag samples by freezing onto a metal rod. The effect of Si was ob-~
served by additions of 75-% powder ferrosilicon and later of lump ferrosilicon.
The sulfur content dropped rapidly after the addition of Iump ferrosilicon
(Figure 1, solid lines). 1In the second heats sepies (6672, 6673, 7685, 7686),
the same slag compositions were used, but all ferrosilicon needed for alloying
was added at the beginning of the reduction period, after the removal of the
oxidizing slag. Ferrosilicon was charged onto the metal surface, and the pro-
duced slag was deoxidized with ground 75-% ferrosilicon. In the 2nd series

the desulfuration was markedly higher (Figure 1, dashed lines), and the sulfur
content in the ready steel was lower, The effect of siliecon on the sulfur ac-
tivity factor 1s one of the factors speeding up desulfuration. According to

Card 2/ 7
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The Effect of Silicon on the Activity of Sulfur ;
1949, v. 41,
t as in pure iron.
eduction period during the

1425) the sulfur agtivity
If all the

dashed lines). The

effect of the slag composition was studied on heats under magnesium-aluminmn

slags with 35 - 40 % Mg0, 7.0 - 10 g

and silicon additions were applied

and 30 - 35
in two diffgrent ways.

% 810p. Deoxidation
The rate and degree

of desulfuration under»magnesium-alumina'slag was:lower’than'under-lime-slag.

The sulfur content
(Figure 3) The

ration in the case of magnes
metallic inclusions'in sbeel practic
This may be explained’
mixing of metal in its
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furation are Yiighe'x""when“silﬁictiri
period.

in-peady steel-
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A low sulfur content is reached in a shorter time,

was- three times higher than with lime slag
addition. of silicon had no marked effect on the desulfu- .
{um-aluminum slag. (Figure k),
ally did not depend on the melting method.
by ‘tHe''small size of the laboratory furnace and the
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The content of non-
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3/148,/60/000/007/019/023 /XX
Desulfuration in transformation steel melting A161/8033

period can be made shorter. 3) The rate and completeness of desulfuration is
considerably higher among slags with a high ca.lcium oxide. content; than among
magnesinm—aluminp. slags. There are 4 figures and’ 2 refereneég. 1 Soviet-bloe
and 1 non-Soviet bloc. The reference to the }Ekxglish language publication reads __
as follows: J+ P. Morris and A. J. Williams. J. the Effect of Silicon on the
Activity of Sulphur in Liquid Iron. Tran. Am. Soc. Metals, 1949, v. 41, 1425,

ASSOCIATION:. Moskovskly institu} stali (l_dqgcow.;S.tee‘l I_qaj:itute)r

SUBMITTED: ~March 2%, 1960  ~  « . . =~ s
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AUTHORS:: Potrusayev, A.Pes and Samarin, A.M.
namar- Ty

TITLE: The quality of steel produced in a duplex-process converter-
electric furnace ‘ :

.PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya,
no. 9, 1960, 50-56

TEXT: The use of a duplex-process converter-electric furnace had

been decided by the XXth congress of the CPSU, and experiments were necessa-

_ry in view of no previous experience with this method at the USSR plants.
The goals were: 1) To study the process in a converter with an oxygen
blast, and the process in an electric furnacse using the converter steel;
2) To compare the process in the electric furnace with solid charge with
the process with the liquid semi-product; 3) To evaluate the quality of \/
steel produced by the duplex-process. Liquid metal for arc furnaces was
produced in converters of 40 and 350 kg capacity with the oxygen blast from
the top; steel from the first converter was poured into a 100 kg arc furna-
ce and from the second into a 500 kg arc furnace. Open hearth pig iron
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